Angiopoietin-1 increases survival and reduces the development of lung edema induced by endotoxin administration in a murine model of acute lung injury.
To evaluate the effect of angiopoietin-1, an angiogenic growth factor, on lung capillary leakage and survival in a murine model of acute lung injury. Laboratory investigation. Research laboratory at New York University School of Medicine and Department of Veterans Affairs, NY Harbor Healthcare System. C57BL/6 mice weighing 18-20 g, susceptible to endotoxin-induced acute lung injury. Acute lung injury was induced in C57BL/6 mice by the intraperitoneal administration of endotoxin. The effects of angiopoietin-1, expressed from a nonreplicating E1a-deleted adenovirus containing the angiopoietin-1 complementary DNA (AdAng1), on survival and lung injury were evaluated. An E1a-deleted adenovirus that does not contain a transgene (Ad312) and phosphate-buffered saline were used as controls. Angiopoietin-1 protein was detected by immunoblotting in the serum of mice that received an intraperitoneal injection of AdAng1 but not in mice that received the control virus Ad312. When compared with control groups, mice that received AdAng1 5 days before endotoxin administration had improved survival and significantly less protein leakage from the circulation into the lungs, as detected by quantitative spectrophotometric measurements of Evans blue dye. Furthermore, when compared with controls, histopathology and immunostaining of lungs against CD31 and smooth muscle actin suggested preservation of vascular integrity and decreased tissue damage in mice pretreated with AdAng1. When endotoxin administration preceded infection with AdAng1 by 3 hrs, no benefit was observed. These data show that adenoviral mediated expression of angiopoietin-1 can protect against the development of lung capillary protein leak and decrease the mortality induced by endotoxin. However, the timing of AdAng1 administration in relation to the onset of lung injury may be critical.